Survey on the effects of pre-treatment process with acid on the capacity of gelatin extraction from pork skin by Nguyen, Truong Giang et al.
 




262 	* Corresponding author E-mail: giang.nguyentruong1@hust.edu.vn http://www.openaccess.tu-dresden.de/ojs/index.php/jve/ ISSN: 2193-6471  
Survey on the effects of pre-treatment process 
with acid on the capacity of gelatin extraction 
from pork skin 
Khảo sát ảnh hưởng của quá trình tiền xử lý bằng axit đến khả năng trích ly 
gelatin từ bì lợn 
R e s e a r c h  a r t i c l e  
N g u y e n  T r u o n g  G i a n g * ;  N g u y e n  T h i  N g a ;  V u  T h i  T u y e t ;  B u i  T h i  N g o a n  
School of Biotechnology and Food technology, Hanoi University of Science and Technology, 01 Dai Co Viet Str., Hai Ba 
Trung, Hanoi, Vietnam 
Gelatin is increasingly becoming an important raw material in many different fields. The pretreat-
ment stage of the production of gelatin from pork skin plays an important role, it has big effect on 
the quality of obtained products. A survey on 5 types of acid HCl, H2SO4, H3PO4, CH3COOH, Citric 
was conducted. It showed that the influence of these types of acid on the pretreatment process was 
different. Acetic acid made the best result with the protein after extraction reaching 54.88 mg/ml, 
the product bloom reached 223. The most appropriate proportion of acetic acid was 3%. A survey 
on the effect of soaking time on the capacity of extraction was conducted. The result showed that 
the 16-hour extraction brought the best result reaching 56.16 mg/ml, the product bloom reached 245. 
The most suitable proportion of soaking pork skin:acid  was 1:2. The most appropriate temperature 
of acid immersion was 15°C, at which the protein after extraction reached 68.39 mg/ml, the product 
bloom reached 299, the viscosity reached 23 mPas. 
Gelatin ngày càng trở thành nguồn nguyên liệu quan trọng trong nhiều lĩnh vực khác nhau. Giai 
đoạn tiền xử lý của việc sản xuất gelatin từ bì lợn đóng vai trò quan trọng và có ảnh hưởng lớn tới 
chất lượng sản phẩm thu được. Khảo sát 5 loại axit: HCl, H2SO4, H3PO4, CH3COOH, Citric, thấy 
rằng ảnh hưởng của các loại axit này trong quá trình tiền xử lý là khác nhau. Axit axetic cho kết 
quả tốt nhất với hàm lượng protein sau trích ly đạt 54,88 mg/ml, độ bloom sản phẩm đạt 223. Nồng 
độ thích hợp nhất của axit axetic là 3%. Khảo sát ảnh hưởng của thời gian ngâm đến khả năng trích 
ly thấy rằng 16 giờ cho kết quả tốt nhất đạt 56,16 mg/ml, độ bloom sản phẩm đạt 245. Tỷ lệ ngâm 
bì lợn: axit thích hợp nhất là 1:2. Nhiệt độ ngâm axit thích hợp nhất là 15oC, tại đó hàm lượng 
protein sau trích ly đạt 68,39 mg/ml, độ bloom sản phẩm đạt 299, độ nhớt đạt 23 mPs. 
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1. Introduction 
 
Gelatin is increasingly becoming an important raw material 
in many different fields, especially in food technology The 
sources of raw materials for producing gelatin are rela-
tively rich such as pork skin, cow skin, fish skin, animal 
bones… Taking advantage of available and cheap raw ma-
terials not only brings economic benefit but also contrib-
utes to solve environmental issues. Pork skin is the availa-
ble and cheap raw material in Vietnam. Gelatin production 
from pork skin is not proportional to the material potential. 
In the production process of gelatin from pork skin, the pre-
treatment stage plays an important role, it has big effect on 
the quality of obtained products. The research of the pre-
treatment process contributes significantly to the produc-
tion of gelatin from this available material. 
 
2. Materials and research method 
 
2.1 Materials and chemicals 
 
Pork skin was bought at the market near Hanoi University 
of Science and Technology, stored at -20°C not exceed 5 
days until being analysed. Acids including HCl, H2SO4, 
H3PO4, citric, CH3COOH, KNaC4H4O6, CuSO4, NaOH, 
 




CH3OH were from Daejung company, Korea. The chemi-
cals for electrophoresis (acrylamide, SDS, ammonium per-
sulfate, bromophenol blue, tris-HCl, coomasie brilliant 
blue, glycerol, β-mercapthoethanol, temed) are from 
Merck company, Germany. 
 
2.2 Research methods 
 
Method of experiment arrangement: The experiments were 
conducted with 5 different types of acid including HCl, 
H2SO4, H3PO4, citric and CH3COOH. Firstly, a survey on 
the influence of each type of acid was conducted at con-
centration as 1%; the proportion of material-acid was 1-1; 
soaking the mixture in 12 hours at 30oC. After selecting the 
appropriate type of acid, it is the time to select the appro-
priate concentration of acid (from 0.5 to 6.0%), appropriate 
soaking time (from 8 to 16 hours), material-acid proportion 
(survey with proportion 1-1, 1-2, 1-3, 1-4) and appropriate 
soaking temperature (survey with temperature 15-35oC). 
Each experiment was repeated three times. 
 
Method of processing experimental figure: The experi-
mental figure was averaged and processed with Microsoft 
Office Excel 2007 with the error under 5%. 
 
Method of pretreatment, gelatin extraction and receiving: 
Pork skin was chopped with size 2x2 cm, soaked in acid 
with the appropriate proportion and time, then washed with 
water 3 times. Pork skin and water were put together with 
the proportion of pork skin:water as 1: 3, extracted in the 
tank of thermostat at 60oC for 3 hours. The liquid after ex-
traction was centrifuged at 6000 revolution per minute to 
remove grease, filtered through ion filter to remove min-
eral, then dried at 40oC for 6 hours until the humidity 
reached 10% [2,6,7]. 
 
Method of determining the ash content: The ash content 
was determined by combustion at 600oC for 4 hours [4]. 
Method of determining the humidity content: The humidity 
content was determined by drying until reaching constant 
weight at 105oC [4] with Memmert UN55 oven, Germany. 
 
Method of determining the gel strength: The gel strength 
was determined by the method of BSI, 1975 [1] on TA.TX 
plus Stable Micro Systems. 
 
Electrophoresis method determining the protein compo-
nent: Denatured electrophoresis SDS on polyacrylamide 
gel through the method of Laemmli (1970) [3,8,9] with 
Gangnamstyle maker was used to determine the size of 
protein in the liquid after extraction. Gelatin after extrac-
tion was diluted 50 times with distilled water used for ex-
periment. 
 
Method of calculating the reclaimation performance: The 
reclaimation performance of product was calculated based 
on the rate of the amount of obtained gelatin and the 
amount of gelatin in raw material (calculated based on hu-





3. Results and discussion 
 
3.1 Effect of the acids in the pre-treatment 
stage of raw material on the ability of gelatin 
extraction  
 
Effect of the acids in the pre-treatment stage on the quality 
of gelatin is shown in Figure 1 and 2. 
 
 
Figure 1. Effect of the acids in the pretreatment stage 
on the ability of gelatin extraction  
 
Figure 2. Electrophoresis result SDS-PAGE gelatin 
after extraction (using different acids for the pre-
treatment stage: 1-H3PO4, 2-Citric, 3-HCl, 4- H2SO4, 
5-CH3COOH, M-marker) 
 
From the result in Figure 1, it can be seen that acetic acid 
brought the best results: The gel strength reached around 
223, the protein content on the liquid after extraction 
reached 54.88 mg/ml, the viscosity reached 15 mPas. Be-
sides, the pH of extraction liquid from the pre-treatment 
stage with acetic acid also brought the best result about 4.5. 
HCl   H2SO4   H3PO4  Citric  CH3COOH 
 




It is the fact that the pH greatly affects the viscosity and the 
gel strength of gelatin [6], the obtained product has good 
quality if the pH is more than 4.0. Electrophoresis results 
(Figure 2) also showed that the pre-treatment stage with 
acetic acid and H3PO4 brought the best result, the α, β and 
ɣ chain clearly appeared. Meanwhile, citric acid and H2SO4 
brought the worse result. Therefore, acetic acid was chosen 
for the next experiments. 
 
3.2 Effect of the concentration of acetic acid in 
the pre-treatment satge on the ability of gela-
tin extraction  
 
Acetic acid was diluted with the concentration from 0.5 to 
6%. The result showed that the quality of obtained extrac-
tion liquid with the concentration of acetic acid 3% was the 
best: the bloom reached about 217, the viscosity reached 
21 mPas (Figure 3). This can be explained that the acid 
with low concentration does not strongly impact on the col-
lagen structure leading to low extraction efficiency. Con-
versely, with high concentration, the acid strongly breaks 
the structure of helix chain so that the extraction does not 
get the desired components. The quality of obtained gelatin 
is not high then. This is similar to the studies of Mehdi Ni-
koo et al. [5]. 
 
 
Figure 3. Effect of the concentration of acetic acid on 
the ability of gelatin extraction 
 




Figure 4. Effect of acetic acid soaking time on the ability 
of gelatin extraction 
 
In the soaking process, the acid made collagen structure 
loose and easy to be extracted into gelatin during the ex-
traction. Therefore, the time of soaking material in acid 
also strongly affected the quality of gelatin after extraction. 
According to the survey result, gelatin with the best quality 
was obtained after 16 hours of soaking, the gel strength of 
the product reached about 245, the viscosity reached 22 
mPas, the pH of the extraction liquid reached about 4.4 
(Figure 4). This soaking time was applied to the next ex-
periment. 
3.4 Effect of the proportion of raw material 
and acid in the pretreatment stage on the abil-
ity of gelatin extraction 
 
The proportion of raw material and acetic acid 3% (after 16 
hours of soaking) also affected the result of gelatin extrac-
tion from raw material, which is shown in Figure 5. The 
most appropriate proportion of raw material : acid was 1: 
2, the higher proportion of acid (1: 3, 1: 4) did not make 
the extraction better (Figure 5). 
 
 
Figure 5. Effect of the proportion of raw material and 
acid on the ability of gelatin extraction  
 




Figure 6. Effect of the temperature of soaking raw ma-
terial in acid on the ability of gelatin extraction  
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According to the previous research on gelatin extraction 
[7], the temperature of soaking raw material in acid also 
affects gelatin extraction because the temperature also af-
fects the interaction between raw material and acid. The 
study result showed that the lower soaking temperature 
made the better quality of obtained gelatin; the higher con-
centration of gelatin in the extraction liquid, the higher pH 
of liquid after extraction (Figure 6). 
 
After selecting the appropriate conditions of pretreatment 
with acid (concentration, soaking time, the proportion of 
raw material, the soaking temperature), the obtained gela-
tin had the protein content reaching 68.39 mg/ml, the vis-
cosity 23 mPas, the gel strength 299, the humidity 9.8%, 





The process of pretreatment with acid greatly affects the 
extraction and the quality of obtained gelatin. The different 
types of acid have different effects on the pretreatment pro-
cess. The most appropriate concentration of acetic acid for 
the pretreatment is 3%. The most appropriate time of pre-
treatment stage is 16 hours, with the proportion of raw ma-
terial: acid is 1: 2. The most appropriate soaking tempera-
ture in the experiment is 15oC. The obtained gelatin after 
selecting the appropriate conditions of pretreatment with 
acid has the protein content reaching 68.39 mg/ml, the vis-
cosity 23 mPas, the gel strength 299, the humidity 9.8%, 
the ash 0.3%. These criterias of product meet the standards 
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